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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power 
consumption, improve uniformity, even if the machining 
area of an object is large, and achieve machining with 
high selectivity and aspect ratio by installing a flat plate 
for introducing electromagnetic waves for generating a 
plasma at a position, that opposes a substrate and 
specifying the distance between the flat plate and the 
substrate. < . 

SOLUTION: A substrate 4 is placed on a second plate 
3, that is arranged opposite to a first plate 2, is placed 
in a chamber 1. The interval between the first and 
second plates 2 and 3 is set to 30 mm or larger, which 
is equal to the half or less of the maximum diameter of 
the substrate 4. A plasma 7 is generated in a treatment 
chamber 6 between the first and second plates 2 and 3. 
The central part of the first plate 2 has a number of gas 
holes 2a and is connected to a gas supply means 8, 
thus forming a so-called shower head. The shower head 
may be manufactured in one piece with the first plate 2 

or may be fitted separately. The shower head is composed, so that a region (shower 
where an emission hole 2a for supplying a treatment gas to the first plate 2 exists is 
to 85% of the substrate diameter. 
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[Claim(s)] 

[Claim 1] Within the vacuum housing which possesses a means to supply material gas, an 
evacuation means, a means to plasma-ize this material gas, and the installation means of a 
processed sample, and has a RF power application means to a processed sample In the plasma 
treatment equipment which plasma-izes this material gas and performs surface treatment of this 
processed sample The plasma is made to generate between the 2nd plate which countered the 
1st plate and parallel and has been arranged. Install this processed sample in the 2nd plate, and 
spacing of this 1st plate and this processed sample is set by 30mm or more below to one half of 
the diameter at the maximum equator of this processed sample. Plasma treatment equipment 
which prepares gas supply opening which becomes this 1st plate from two or more holes which 
supply this material gas, and is characterized by the magnitude of the effective diameter of said 
gas supply opening being 30 - 85% of the diameter at the maximum equator of this processed 
sample. 

[Claim 2] Within the vacuum housing which possesses a means to supply material gas, an 
evacuation means, a means to plasma-ize this material gas, and the installation means of a 
processed sample, and has a RF power application means to a processed sample In the plasma 
treatment equipment which plasma-izes this material gas and performs surface treatment of this 
processed sample Consider this plasma generating means as installation of the electromagnetic 
wave into this vacuum housing, and installation of this electromagnetic wave is performed from 
the plate which countered this processed sample at parallel and has been arranged. Spacing of 
this plate and this processed sample is set by 30mm or more below to one half of the diameter at 
the maximum equator of this processed sample. Plasma treatment equipment which prepares gas 
supply opening which becomes this plate from two or more holes which supply this material gas, 
and is characterized by the magnitude of the effective diameter of said gas supply opening being 
30 - 85% of the diameter at the maximum equator of this processed sample. 
[Claim 3] Characterizing [ it / spacing of said gas supply opening and said substrate is set as 
100-200mm, and / by the magnitude of the effective diameter of said gas supply opening being 
30 - 75% of the diameter at the maximum equator of this processed sample ]-in plasma 
treatment equipment given in claim 1st, plasma treatment equipment. 

[Claim 4] Within the vacuum housing which possesses a means to supply material gas, an 
evacuation means, a means to plasma-ize this material gas, and the installation means of a 
processed sample, and has a RF power application means to a processed sample In the plasma 
treatment equipment which plasma-izes this material gas and performs surface treatment of this 
processed sample Consider this plasma generating means as installation of high-frequency 
power, and installation of this high-frequency power is performed from the 2nd plate which 
countered at parallel the 1st plate and this 1st plate which carried this processed sample, and has 



been arranged. Plasma treatment equipment which prepares gas supply opening which becomes 
this 1st plate from two or more holes which supply this material gas, and is characterized by the 
magnitude of the effective diameter of said gas supply opening being 30 - 85% of the diameter 
at the maximum equator of this processed sample. 

[Claim 5] Plasma treatment equipment characterized by being the diameter of the field where 
98% or more of the total flow of the material gas which the magnitude of the effective diameter 
of said gas supply opening contributes to etching flows out of claim 1 in plasma treatment 
equipment according to claim 4. 

[Claim 6] The control approach of the plasma treatment equipment characterized by impressing 
100kHz to 14MHz high-frequency power to a processed sample two times 8 W/cm from 0.5 
W/cm2 per unit area of a processed sample, and performing surface treatment of a processed 
sample in the control approach of claim 1 to plasma treatment equipment according to claim 4. 
[Claim 7] The control approach of the plasma treatment equipment characterized by performing 
surface treatment of a processed sample, controlling the amount distribution of incidence of a up 
to [ the substrate of a fluorine radical ] from claim 1 to homogeneity in the control approach of 
plasma treatment equipment according to claim 4. 

[Claim 8] The control approach of the plasma treatment equipment characterized by consisting 
of the step which introduces gas in the control approach of plasma treatment equipment 
according to claim 4 from claim 1, the step which generates the plasma, a step which etches a 
substrate, and a step which takes out a substrate. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is faced processing a substrate to samples, such as a 
semiconductor device substrate, using the gas dissociated with the gas dissociated by the plasma, 
or heat with respect to the etching system or the CVD system using the plasma, or the CVD 
system using heat, and relates to the control approach of processing a substrate front face using 
suitable plasma-treatment equipment attaining equalization of the processing speed distribution 
in a substrate or a heat CVD system, and this equipment. 
[0002] 

[Description of the Prior Art] In conventional plasma production equipment, for example like a 
publication in a publication-number No. 115893 [ nine to ] official report, a gas flow feeder is 
formed in each of many holes of the shower head, the programmable gas flow divider which 
makes gas distribute to it is prepared, and flow rate distribution control is carried out. 
[0003] Moreover, he sets a shower diameter or less [ of the diameter at the maximum equator of 
a discharge room ] to 1/4, and was trying to exhaust a resultant efficiently like a publication in a 
publication-number No. 335274 [ five to ] official report. Moreover, it had prevented that made 
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a reactant gas blowout effective diameter smaller than the path of a wafer, and a resultant 
adhered to the side attachment wall of an etching hole for example, like a publication in a 
publication-number No. 163467 [ six to ] official report. 

[0004] Moreover, he was trying to, prevent polymer adhesion within a blowout hole for 
example, by setting up so that the field which gas spouts from pore may amount to 120mm or 
more by within the limits from the core of a shower electrode to 180mm, and controlling a gas 
supply means so that said gas which passes pore becomes with a mass flow rate beyond 620 
kg/m2/time amount like a publication in a publication-number No. 7001 [ seven to ] official 
report. 

[0005] Moreover, like a publication in a publication-number No. 307334 [ seven to ] official 
report, it constitutes so that the rate of the raw gas blowout effective area of an up electrode to 
the processing area of a process sample ( henceforth a substrate) may become 80 - 100% ( it is 
89 - 100% when it changes into a diameter), and distribution of material gas and a resultant is 
control to homogeneity, and, for example, it is made to make homogeneity within a field of an 
etch rate and an etching configuration into homogeneity. 

[0006] Moreover, the etching system of a narrow electrode parallel plate mold (henceforth a 
"narrow electrode mold") is put in practical use as an object for silicon oxide processing. 
Between parallel plates with a spacing of 15mm - about 30mm, a narrow electrode mold etching 
system impresses an about tenMHz - dozens of MHz RF, and forms the plasma. As for the feed 
gas pressure force, a dozens mTorr field and more than it are used. It is a journal when a radical 
is consumed only with a substrate. Like the 1786-page publication from the 136th volume (1989 
issuance) of OBUEREKUTORO chemical SASAIETEI, No. 6, and 1781 pages, if a plasma 
diameter is larger than a substrate diameter, the amount of a radical will increase in the 
periphery side of a substrate, and, as a result, an etch rate will rise in the increment direction in a 
radius of a substrate. If a plasma diameter is smaller than a substrate diameter, the amount of the 
radical in a substrate periphery will decrease and, as a result, an etch rate will fall in the 
increment direction in a radius of a substrate. So, in this etching system, the periphery of an up 
electrode was covered in the ring made from insulators, such as a quartz, plasma distribution 
was shut up near the substrate, and equalization within the substrate of an etching rate was in 
drawing. Besides, many blow-of-gas holes are established in a section electrode, and the 
so-called shower head is installed. In this case, extent as a substrate diameter with the almost 
same (89 - 100%) shower diameter was used like the above-mentioned conventional technique. 
This narrow electrode mold etching system has the description that an oxide film etching 
property is comparatively acquired by stability over a long period of time. 
[0007] 

[Problem(s) to be Solved by the Invention] Etching in semiconductor device manufacture 
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requires the high selection ratio to the homogeneity of the etching velocity distribution of the 
etched film, the substrate film, or a resist, the anisotropy of an etching configuration and the 
substrate film, or a resist within a substrate. In the plasma, gas dissociates and the radical (active 
species : chemically activity neutral molecule) of ion and some kinds is generated. Etching is 
produced by surface reaction, such as these ion and radicals, and a resultant which carries out 
re-incidence. Each film (the resist film, etched film, substrate film) is processed by different 
reaction by ion, the radical, the resultant that carries out re-incidence. Therefore, in order for 
distribution of the etch rate of each film within a substrate to be uniform, it is required that the 
ion to a substrate, various radicals, and the amount of incidence of a resultant that carries out 
re-incidence should have uniform distribution within a substrate. It is accelerated by the sheath 
electric field generated near the substrate front face, and incidence of the ion in the plasma is 
carried out at right angles to a substrate. Therefore, if a plasma consistency and sheath voltage 
are uniform on a substrate, the incidence of ion will become homogeneity on a substrate. 
[0008] It is exhausted by gas flow together with [ in response probability which was spread 
spatially and isotropic, without being influenced of magnetic field and sheath electric field since 
it is neutrality, although material gas to dissociation generates in the field over which, as for a 
radical, the plasma is distributed within a chamber on the other hand, was carried by gas flow, 
and is different with the wall of a substrate or a chamber, respectively ] the gas constituents of 
an exhaust port to others [ radical / dissipation or / which adhered and remained ]. 
[0009] For this reason, a radical presents the density distribution which changed within the 
chamber with classes. For example, if the gas 4 of a fluorocarbon system, for example, CF, 
dissociates in the plasma, radicals, such as F, CF, CF2, CF3, and CF giant molecule, will 
generate. Although a fluorine F radical is consumed by the etching reaction with a substrate, the 
up electrode made from silicon, etc., there is little consumption in the field of other walls. 
[0010] Therefore, when the plasma had spread in the whole chamber, F radical became 
superfluous by the periphery side of a substrate, the etching rate increased in the increment 
direction in a radius on a substrate, and there was a problem which the ununiformity of an 
etching rate produces. On the whole, CF2 adheres to a wall, and an ion collision is aided with it 
in respect of Si02 exposed on a substrate, and it causes an etching reaction. If there is flux of 
enough to the substrate top of CF2, in order that the amount of incidence of the ion to a 
substrate may carry out rate-limiting [ of the etching ], equalization of the amount distribution 
of incidence to the substrate of ion is attained by the improvement of equipment. Si film and 
Si3N4 film have the high response probability by F radical, and the response probability by CF2 
is low. In etching of Si02 film which uses Si3N4 film as the substrate film, F radical is made to 
consume with the up electrode made from silicon, the incidence flux ratio of CF2/F on a 
substrate or CF3/F is enlarged, and the etch selectivity of the etched film (Si02) to the substrate 
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film (Si3N4) is controlled highly. 

[0011] However, although F radical has a little amount, since a consistency increases to the 
substrate up radial one like the above, the ununiformity of a selection ratio arises in the 
ununiformity of the etch rate of the substrate film, and a pan on a substrate, and it poses a 
problem. Moreover, after etching an exhaust port in the equipment which it has in the periphery 
side of a substrate, the density distribution on the substrate of the gushing resultant produces 
uneven distribution which becomes it is high and low on a periphery centering on a wafer. Thus, 
even if the incidence of ion is uniform on a substrate, in order that the incidence to the substrate 
of various radicals and a resultant may present different ununiformity distribution, respectively, 
such distribution control is needed. 

[0012] As mentioned above, by the flow of a plasma field and gas, and the reaction in a wall, 
the distribution in a chamber is large and various radicals and a resultant are influenced. 
However, with said conventional technique (publication-number No. 115893 [ nine to ] official 
report), since it was necessary to attach a gas flow feeder to each of the hole of the shower head, 
structure became complicated and the product price also had a high problem. Moreover, 
consideration which sets up flow rate distribution of the breadth of the plasma and the shower 
head was not carried out to distribution of various radicals. 

[0013] Moreover, exhausting a resultant efficiently was only taken into consideration with the 
conventional technique given in a publication-number No. 335274 [ five to ] official report. 
Moreover, with the conventional technique given in a publication-number No. 163467 [ six to ] 
official report, preventing adhering to the side attachment wall of the etching hole of a resultant 
was only taken into consideration. Moreover, preventing that make a gas flow rate quick and the 
polymer into a blowout hole adheres to a publication-number No. 7001 [ seven to ] official 
report with the conventional technique of a publication was only taken into consideration. 
Moreover, with the conventional technique given in a publication-number No. 307334 [ seven 
to ] official report, controlling distribution of material gas and a resultant to homogeneity, and 
making homogeneity within a field of an etch rate and an etching configuration into 
homogeneity was only taken into consideration. 

[0014] The homogeneity of the substrate side incidence flux of the radical which carries out 
dissociation generation was not examined at all by the above conventional technique the breadth 
of the plasma, or there. Moreover, although it had prevented that made a reactant gas blowout 
effective diameter smaller than the path of a wafer, and a resultant adhered to the side 
attachment wall of an etching hole like a publication in a publication-number No. 163467 [ six 
to ] official report, in order to have prevented that a resultant adhered to the side attachment wall 
of an etching hole, the reactant gas blowout effective diameter needed to be made quite smaller 
than a substrate diameter, or the gas of a large flow rate needed to be passed. When done in this 
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way, distribution of a radical became uneven at reverse and there was a problem which the 
ununiformity of the etch rate in a substrate side produces. 

[0015] Moreover, when it constituted like a publication in a publication-number No. 307334 
[ seven to ] official report so that the rate of the raw gas blowout effective area of an up 
electrode to the processing area of a processed object might become 80 - 100% (it is 89 - 100% 
when it changes into a diameter), when the plasma diameter became larger than a substrate 
diameter, the radical became superfluous near the substrate periphery, and there was a problem 
which the ununiformity of an etch rate produces. 

[0016] moreover, in the etching system which used a electron cyclotron resonance like a 
publication for JP,3-122294,A or JP,6-224155,A, in order to introduce an electromagnetic wave 
from the location which counters a substrate, the dielectric which can make an electromagnetic 
wave penetrate is installed in a substrate opposite location — if it kicks, it will not become. 
Electrically, this dielectric was an insulating material, and when high frequency bias was 
impressed to a processed sample, location installation could not be carried out but it had the 
problem which counters a required ground electrode with a processed sample that the 
ununiformity of bias arises, and the problem that control which reduces an unnecessary radical 
with a wall could not be performed. 

[0017] On the other hand, in a narrow electrode mold etching system, the installation of a 
ground and the control of a radical to the high frequency bias impressed to the processed sample 
with devising the electrode material in the opposite section of a processed sample are possible. 
However, a narrow electrode mold etching system is difficult for the directivity of the ion which 
carries out incidence to a processed sample since operating gas pressure is comparatively high 
to become an ununiformity, and to deal with future detailed-ization. Moreover, since an 
electrode spacing is about 30mm or less, it has the problem that a pressure differential becomes 
large in a processed sample side at the time of high flow rate gas installation. This problem 
becomes remarkable with amplification of the diameter of a processed sample, and is an 
essential technical problem in processing more than next-generation diameter wafer of 300mm. 
[0018] Since the relation between a plasma diameter, a substrate diameter, a shower diameter, 
and an electrode spacing and the relation between generation of a radical and consumption with 
a wall are not taken into consideration, in the conventional technique, with the equipment of a 
certain magnitude as mentioned above, by trial-and-error Even if it determined the shower 
diameter from which homogeneity is acquired, when it scaled up, or the structure of a chamber 
was changed and plasma distribution changed, the shower diameter shifted from the optimum 
value and there was nonconformity that the ununiformity in the substrate side of an etch rate or 
a configuration arose. 

[0019] The object of this invention is a low power, is excellent in micro-processing nature, and 
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is to offer the plasma treatment equipment high-speed processing processing can make 
[ processing of a high selection ratio and a high aspect ratio ] it possible, and its control 
approach while homogeneity is high, also when the processing area of a processed sample is 
large. Especially, plasma production conditions are independently controlled for the etching 
radical within the plasma, and it is in realizing the high etching engine performance by realizing 
highly precise active species control. Moreover, it is the object of this invention to also make the 
stable etching property maintain by stabilizing the presentation of the active species within the 
rear-spring-supporter plasma at a long period of time. 
[0020] 

[Means for Solving the Problem] The plate which introduces the electromagnetic wave for 
plasma generating was installed in the location which counters a substrate, and the 2nd RF was 
impressed to this plate. Furthermore, distance between a plate and a substrate was set to one half 
of the diameters of the smaller one among the diameter of a plate, or the substrate diameter from 
30mm. The frequency of the 2nd RF made to superimpose on this uses 50kHz - 30MHz for 
plasma generating using a 300MHz - 2.45GHz electromagnetic wave. Moreover, the member (a 
member in a circle is called below) of the shape of in a circle or radii has been arranged, and it 
considered as the structure formed around the substrate with ingredients, such as silicon, where 
bias can be impressed to this member in a circle. Furthermore, the above-mentioned plate, the 
vacuum vessel wall, and the function that carries out temperature control of the member in a 
circle still more preferably were added. 

[0021] By the above configuration, the high density plasma can be formed in a low magnetic 
field, and detailed processing is attained at high speed. Moreover, the 2nd frequency is 
superimposed on a plate, and since the radical kind within the plasma is controllable by the 
direction [ a substrate or a plate is small either ] making spacing of a plate and a substrate 1/2 or 
less [ of a diameter ], it becomes possible to control the reaction on a substrate side to high 
degree of accuracy. By these, the plasma-etching processing which was compatible in a high 
selection ratio and micro-processing nature is attained. Moreover, since the internal surface 
which touches the plasma in this invention is in the condition which bias is impressed and the 
plasma reaction is always maintaining, or the condition that temperature control was carried out 
and the reaction was stabilized, while repeating etching processing, it is rare to change etching 
conditions and it becomes possible [ acquiring a stable etching processing property over a long 
period of time ]. 

[0022] Furthermore, it becomes processible [ highly precise silicon oxide ] by using the material 
gas which is mainly concerned with mixed gas with the chlorofluocarbon or hydrocarbon gas 
represented by an argon and C4F8 using silicon, carbon, a quartz, or carbonization silicon in the 
part which touches the plasma of a plate. Moreover, high-degree-of-accuracy processing of thin 



films, such as silicon, aluminum, and a tungsten, is attained by using for material gas the 
material gas which makes a subject chlorine, 3 boron chloride, hydrogen bromides, or those 
mixed gas. 

[0023] Furthermore, it is decided in the magnitude of the attachment coefficient to the chamber 
wall surface of a radical that the density distribution of a radical will be plasma density 
distribution. It is a journal when a radical is consumed only with a substrate. OBU Like the 
1786-page publication from the 136th volume (1989 issuance) of electrochemical SASAIETEI, 
No. 6, and 1781 pages, if a plasma diameter is larger than a substrate diameter, the amount of a 
radical will increase in the periphery side of a substrate, and, as a result, an etch rate will rise in 
the increment direction in a radius of a substrate. If a plasma diameter is smaller than a substrate 
diameter, the amount of the radical in a substrate periphery will decrease and, as a result, an etch 
rate will fall in the increment direction in a radius of a substrate. 

[0024] Then, the shower diameter was further set up in consideration of the plasma diameter 
and the substrate diameter. That is, in order to solve the nonconformity point describing above, 
when the plasma diameter had spread in the whole chamber, it was made to make the diameter 
(shower diameter) of the field where the blowout hole of the shower plate which supplies raw 
gas exists into 30% - 85% of the substrate diameter. 
[0025] 

[Embodiment of the Invention] Hereafter, drawing 1 , drawing 2 , drawing 3 , drawing 4 , 
drawing 5 , and drawing 6 explain one example of this invention. Drawing 1 is the sectional 
view of an etching system. Drawing 2 is the A-A sectional view of drawing 1 . Drawing 3 , 
drawing 4 , drawing 5 , and drawing 6 are the explanatory views showing the effectiveness of 
this 1 example. Although etching processing is explained as an example here, the same is said of 
CVD processing. In drawing 1 , the substrate 4 is carried on the 2nd plate 3 which was made to 
counter the interior of a chamber 1 with the 1st plate 2, and has been arranged. Spacing of the 
1st plate 2 and the 2nd plate 3 is set by 30mm or more below to one half of the diameter at the 
maximum equator of a substrate 4. However, spacing is set to 30mm when the diameter at the 
maximum equator of a substrate 4 is 60mm or less. 

[0026] The substrate 4 in this 1 example is a silicon wafer with a diameter of 200mm. Spacing 
of a substrate 4 and the 1st plate 2 was set to 70mm. An exhaust port 9 is established in the 
periphery of the 2nd plate 3, and gas is exhausted by the vacuum pump (not shown). The 
coaxial cable 11 which supplies a 450MHz electromagnetic wave is formed in the 1st plate 2, 
and it is connected to the 450MHz power source (not shown). Here, any of this electromagnetic 
wave is sufficient as long as a frequency is 300MHz - 2.45GHz. A 450MHz electromagnetic 
wave spreads between a chamber 1 and coaxial cables 11, passes the quartz block 12, and is 
introduced in the processing room 6. The dielectric 16 is packed so that an electromagnetic 
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wave may tend to spread a chamber 1, a coaxial cable 11, the 1st plate 2, and the space 
surrounded with the quartz block 12. 

[0027] the outside of a chamber 1 — electromagnetism — the coil 13 is installed and a magnetic 
field is generated. When the frequency of an electromagnetic wave is 450MHz, as for magnetic 
field intensity, a electron cyclotron resonance (ECR) occurs by 0.0161 teslas (161 gauss). Thus, 
the plasma 7 is generated in the processing room 6 between the 1st plate 2 and the 2nd plate 3. 
The RF (RF) auxiliary power 5a and 5b is connected to the 1st plate 2 and the 2nd plate 3 so 
that the load of the bias voltage may be carried out, respectively. The frequency of auxiliary 
power 5a and 5b uses 50kHz - 30MHz. 

[0028] The member 10 in a circle is installed in the outside of a substrate 4 by the 2nd plate 3. 
Silicon and silicon carbide are used for the construction material of the member 10 in a circle as 
high grade low electrical resistance materials. The bottom of the member 10 in a circle is 
covered with the dielectric (not shown). Moreover, it has the structure where bias is impressed 
to the member 10 in a circle, by a capacitor 14 dividing a part of bias impressed to a substrate 4, 
and supplying the member 10 in a circle. Moreover, the temperature control function 15 can be 
added directly under the member 10 in a circle, and the temperature of the member 10 in a circle 
can also be controlled. 

[0029] Moreover, carbon, silicon, etc. are used for the construction material of the 1st plate 2. 
Much gas hole 2a is open, it connects with the gas supply means 8, and the core of the 1st plate 
2 forms the so-called shower head. The shower head may be manufactured to the 1st plate 2 and 
one, and you may equip with it as another object. It is constituted so that the diameter (shower 
diameter: Ds) of the field where blowout hole 2a which supplies raw gas exists in the 1st plate 2 
may make this shower-head 50% - 85% of a substrate diameter (Dw). In the this 1 example, the 
diameter of a blowout hole is 0.5mm. Here, with the diameter (shower diameter: Ds) of the field 
where the blowout hole which supplies raw gas exists, it is defined as the diameter at the 
maximum equator of the field where 98% or more of the flow rate of reactant gas (for example, 
C4F8) is spouted. 

[0030] As plasma production gas for etching, the mixed gas of the gas of the fluorocarbon 
system of an argon, CF4, or C4F8 grade and gas, such as C12, BC13, SF6, and HBr, are properly 
used with the etched film. The pressure in this 1 example used is 0.5-20Pa, and the flow rate has 
become like 100 - 2000SCCM. 

[0031] For example, the case where Si02 film by which patterning was carried out to the argon 
with the mixed gas of the gas of the fluorocarbon system of CF4 or C4F8 grade is etched as 
plasma production gas is assumed. The resist film has covered the front face except the location 
of Si02 film by which patterning was carried out. The substrate film is Si or Si3N4. If this gas 
is supplied to gas eye 2a of the shower head prepared in the 1st plate 2 from the gas supply 



means 8, gas will flow in the processing room 6 from this hole, and will be discharged from an 
exhaust port 9. 

[0032] Next, if a 450MHz electromagnetic wave is supplied to a coaxial cable 11, an 
electromagnetic wave spreads between a chamber 1 and coaxial cables 11, and the quartz block 
12 will be passed, it will be introduced in the processing room 6, and the plasma will be 
generated by resistance heating and ECR heating. This plasma is spread and distributed from the 
space between the 1st plate 2 and the 2nd plate 3 under the quartz block 12 at the processing 
room 6 whole, and the plasma diameter Dp is almost equal to the bore Dc of a chamber 1. Gas 
ionizes and dissociates in this plasma, ion and a radical are generated, these ion and radicals 
carry out incidence at a substrate 4, and a substrate is etched. 

[0033] As a radical which contributes to etching, there are F, CF, CF2, and CF3 grade. Since 
since Si and the reaction rate with Si3N4 are high, when it is necessary to raise the selection 
ratio to Si or Si3N4 lessen the amount of F (SUKABENJI operation), F radical generated in the 
plasma carries out the load of the bias voltage to the 1st plate 2 and the member 10 in a circle 
made from silicon. Then, since F reacts with the 1st plate 2 and the member 10 in a circle and is 
consumed, the concentration of F on a substrate 4 falls, but since there is no electrode of silicon 
in the periphery side attachment wall of a chamber 1, the field where the concentration of F is 
high is formed in the periphery side of the processing room 6. 

[0034] On the other hand, the radical of CF system etches Si02 film on a substrate by the 
impact of ion, and although it adheres to the wall to which other bias voltage is not added, it 
does not adhere to the field where bias was added. A resist and F radical which reacted emit the 
product of CF system in the processing room 6. For this reason, as for the radical of CF system, 
concentration tends to become high in a substrate core. On the other hand, the resultant 
generated from the etched film tends to collect centering on a substrate. Since this product 
adheres to the side attachment wall of an etching pit and becomes a part of protective coat, an 
etching configuration is affected. The member 10 in a circle consumes the fluorine radical 
which becomes superfluous by surface reaction with a fluorine at a processed sample periphery, 
and has the effectiveness which equalizes some amounts of incidence of F radical to a substrate 
4. The surface reaction of the member 10 in a circle is controllable by adjusting the amount of 
bias impression which branches to the member 10 in a circle. 

[0035] Although construction material of the member 10 in a circle was used as silicon in the 
one example of drawing 1 in order to control a fluorine radical, otherwise, carbon, carbonization 
silicon, a quartz, an aluminum oxide, aluminum, etc. should just select a suitable ingredient 
according to the class of active species which should be controlled. 

[0036] Here, if spacing (electrode spacing) of the 1st plate 2 and the 2nd plate 3 is set to 30mm 
or more, by the several pascals low voltage force, a pressure differential will be small in a 



substrate side, and the ununiformity of the amount of incidence to the substrate of the radical by 
the pressure differential will not be produced, either. This relation was shown in drawing 3 . In 
order to make etching rate homogeneity within a substrate side less than **5%, it is necessary to 
also make a pressure (or consistency) less than **5%. For that, it turns out that it is required to 
set an electrode spacing to 30mm or more. The field influenced of surface reaction serves as a 
radius of a reaction side mostly depending on the magnitude of a reaction side. 
[0037] Therefore, the surface reaction produced in respect of being mutual can be made to 
reflect strongly by making spacing of a substrate 4 and the 1st plate 2 in the location which 
counters into below the radius of a substrate 4, or below the radius of the 1st plate 2. If spacing 
(electrode spacing) of the 1st plate 2 and the 2nd plate 3 is carried out to more than one half of a 
substrate diameter, specifically, the SUKABENJI effectiveness of the fluorine radical in the 
field of the 1st above-mentioned plate 2 will be hard coming to be effective. 
[0038] Therefore, by making spacing of the 1st plate 2 and the 2nd plate 3 below into one half 
of a substrate diameter like drawing 4 , the SUKABENJI effectiveness of the fluorine radical in 
the field of the 1st above-mentioned plate 2 is effective, the radical ratios CF2/F which carry out 
incidence to a substrate, and CF3/F become large, and the selection ratio to Si3Nof Si02 film4 
film becomes large. Therefore, a property with 30mm to a substrate diameter good [ spacing of 
the 1st plate 2 and a substrate 4 ] at 1/2 (if it is phi200mm wafer and is 100mm or less phi 
300mm wafer 150mm or less) or less is acquired. In addition, what is necessary is just to make 
the above-mentioned spacing or less [ of the 1st plate diameter ] into 1/2, when the diameter of 
the 1st plate 2 is smaller than a substrate diameter. 

[0039] Furthermore, a shower radius and the relation of the homogeneity within the substrate 
side of an Si3N4 film etching rate were shown for the relation between a shower diameter and 
radial distribution of the amount of incidence to the substrate side of a fluorine radical in 
drawing 6 R> 6 at drawing 5 . If the diameter Ds of the shower of the 1st plate 2 is set to 85% or 
more of the diameter Dw of a substrate, in the field more than the substrate diameter Dw, since 
concentration is still deep, material gas C4F8 will dissociate, a fluorine radical will generate, the 
concentration of a fluorine radical will become high by the periphery side of the processing 
room 6, and the etching rate of Si3N4 film on the 4th page of a substrate (substrate film) will 
become an ununiformity. If the diameter Ds of the shower of the 1st plate 2 is set to 30% or less 
of the diameter Dw of a substrate, the concentration of the increase of the rate of flow directly 
under a shower and the fluorine radical to generate will become an ununiformity on a substrate, 
and an etching rate will also become an ununiformity. 

[0040] As mentioned above, when breadth and a plasma diameter are sufficiently larger than a 
substrate diameter and the plasma sets the diameter Ds of the shower of the 1st plate 2 as the 
whole processing interior of a room from 30% of the diameter Dw of a substrate to 85%, the 



amount of the fluorine radical near the periphery of a substrate 4 can be brought close to the 
amount based on substrates, and etching rate distribution of Si film of a substrate 4 and Si3N4 
film (substrate film) has the effectiveness equalized in a substrate side. 

[0041] Namely, in etching of Si02 film which makes Si3N4 and Si a substrate, it is effective in 
the homogeneity within the substrate side of a selection ratio being acquired. When the etched 
film is Si3N4, it is effective in the etching rate homogeneity of the etched film being acquired. 
Moreover, by extracting a shower diameter, a resultant can be exhausted from the processing 
room 6 you to be Sumiya, and it is effective in raising an etching rate. Moreover, since the 
resultant which has collected near the substrate core is exhausted by flow and the incidence 
distribution within a substrate side becomes homogeneity, it is effective in an etching 
configuration becoming homogeneity within a substrate. 

[0042] In a source of the plasma like this 1 example, when an ECR side is in a periphery side 
from a substrate by the magnetic field to set up, a plasma consistency may become high by the 
periphery side from a substrate. When using such conditions, the effectiveness of this invention 
becomes higher. Moreover, the flow rate which flows out of blowout hole 2a of the shower head 
is changed for every blowout hole, a flow rate is distributed radially, or the effectiveness as this 
invention that the configuration set up to 85% from 30% of the diameter Dw of a substrate also 
has the same diameter of the field where concentration is distributed and 98% of material gas 
C4F8 flow out substantially is acquired, and it belongs to this invention. 

[0043] Drawing 7 explains other examples of this invention, the example of drawing 1 R> 1 ~ 
differing ~ electromagnetism — there is no coil 13. A spoke antenna etc. may be used although 
the introductory method of an electromagnetic wave is the same as an example 1. An 
electromagnetic wave is absorbed by the resistance heating device in the plasma in a 
non-magnetic field, and generates the plasma. This equipment is used for the process which may 
be low. In this case, it is effective in the structure of equipment becoming easy. 
[0044] Drawing 8 is the sectional view of another another example of this invention. The quartz 
block 12 with which the shower head was formed in the 2nd plate 3 of the 1st plate 2 and the 
field which counters is installed. It constituted so that spacing of the 1st plate 2 and the 2nd 
plate 3 might be set to 100mm - 200mm and the diameter (shower diameter) of the field where 
the blowout hole which supplies raw gas to the 1st plate 2 exists might make this shower head 
30% - 75% of a substrate diameter to the above equipment configuration. 

[0045] In the case of the equipment which dislikes that a direct electrode (the 1st plate 2) is 
exposed to a substrate and the field which counters, such an equipment configuration is applied. 
Such equipment is well used for the process which etches the silicon film and the aluminum 
film, using chlorine C12 as etching gas. Chlorine C12 is dissociated to a chlorine radical in the 
plasma, and etches the silicon film and aluminum film of a substrate side by the reaction by this 



chlorine radical and ion. If only one atomic layer sticks to a chamber wall surface, a chlorine 
radical will not adhere to a wall surface any more, but will be consumed only in respect of a 
substrate. 

[0046] Then, although concentration tends to become high by the periphery side of a substrate 
like the above-mentioned fluorine radical, it is effective in the incidence flux of the chlorine 
radical to a substrate becoming homogeneity, and an etch rate becoming homogeneity in a 
substrate side by setting up so that a shower diameter may be made into 30% - 75% of a 
substrate diameter. Unlike an example 1, there is no SUKABENJI effectiveness of a radical in a 
substrate 4 and the field which counters, and since the height of a substrate 4 and the shower 
head is high, small ** setting out of the shower diameter is carried out from an example 1. 
Moreover, consumption of an electrode is suppressed by such configuration and it is especially 
effective in. an equipment life becoming long. 

[0047] Drawing 9 and drawing 10 explain another example of this invention. Drawing 9 is the 
sectional view of a parallel plate mold capacity-coupling mold plasma etching system. Drawing 
10 is the A-A sectional view of drawing 9 . Although such equipment does not fit micro 
processing since it is used with gas pressure higher than an example 1, it is used for high-speed 
etching of the film for which micro processing is not needed. In drawing 9 , the substrate 4 is 
carried on the 2nd plate 3 which was opposed to the 1st plate 2 formed in the chamber 1, and 
has been arranged. RF generator 5b is connected to RF generator 5a and the 2nd plate 3 at the 
1st plate 2. As a frequency of a power source, 400MHz to hundreds of MHz is used. The plasma 
7 is generated by these RF generators 5a and 5b in the processing room 6 between the 1st plate 
2 and the 2nd plate 3, and a substrate 4 is processed. Much gas hole 2a is open, it connects with 
the gas supply means 8, and the core of the 1st plate 2 forms the so-called shower head. 
[0048] Moreover, the exhaust port 9 is established in the periphery of the 2nd plate 3. Carbon, 
silicon, etc. are used for the construction material of the 1st plate 2. The ring 15 is formed in the 
periphery part in the 2nd plate 3 of the 1st plate 2, and the field which counters. The 
construction material of a ring 15 is insulators, such as a quartz. A ring 15 carries out the work 
of the direction of a path of the plasma 7 generated by discharge between the 1st plate 2 and the 
2nd plate 3 which carries out a magnitude limit. Here, the bore or the plasma diameter Dp of a 
ring 15 is set up more greatly than the diameter Dw of a substrate. Furthermore, it equipped 
with the shower head which the radius (shower diameter) Ds of the field where the blowout hole 
of the shower plate which supplies raw gas exists makes 30% - 85% of the diameter Dw of a 
substrate. In the this 1 example, the diameter of a wafer is 200mm and the bore of a ring 15 of 
310mm and a shower diameter is 150mm. 

[0049] If the seal of approval of the high-frequency power is carried out to the 1st plate 2 and 
the 2nd plate 3 and the plasma 7 is made* to generate, as for the plasma, the plasma will spread 
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to the inside of a ring 15 between the 1st plate 2 and the 2nd plate 3. That is, the diameter Dp of 
the plasma is quite larger than the diameter Dw of a substrate. Such a situation is produced 
when processing a substrate with a small diameter with the equipment which can process a 
substrate with a big diameter. 

[0050] Although F radical becomes superfluous on the periphery of a substrate when a shower 
diameter is almost the same as the diameter of a substrate, here If it equips with the shower head 
which a shower diameter makes 30% - 85% of a substrate diameter like this 1 example, since 
material gas will decompose near the core of the processing room 6, F radical consumes with a 
substrate and the 1st plate 2, and has uniform distribution on a substrate, and an etching velocity 
distribution becomes homogeneity to the substrate up radial one. 

[0051] The relation between a shower radius and etching rate homogeneity was shown in 
drawing 11 to the case (conventional example) where the plasma diameter Dp is almost the 
same as the substrate diameter Dw, and the case where the plasma diameter Dp is larger than the 
substrate diameter Dw. 

[0052] Thus, like this 1 example, when the diameter of the plasma is sufficiently larger than a 
substrate diameter, a shower diameter has homogeneity high [ when a plasma diameter is almost 
close to a substrate diameter, a shower diameter has good but etching rate homogeneity, when 
close to a substrate diameter, and ] at the time of 30% - 85% of a substrate diameter like before, 
(for example, it becomes **5% or less). Thus, by constituting, equipment with a uniform 
etching property is obtained only by changing the shower diameter of the shower head, and a 
big substrate and a small substrate are effective in the ability to reduce cost. 
[0053] Drawing 12 explains another example of this invention. A plasma production method is 
called an inductive-coupling method. In drawing 12 , the dielectric wall 17 is formed in a part of 
chamber 1, and the coil 18 is wound around the outside. If power-source 5c is connected to this 
coil 18 and a RF (for example, 13.56MHz) is passed, the plasma 7 will generate by the 
induction-heating device. A substrate 4 and the 1st plate 2 which counters are the products made 
from silicon, and the shower head is formed in the core. The plasma 7 has the field where a 
consistency is high in the shape of a ring, as shown in drawing 11 , but since it has spread and 
spread in [ whole ] the processing room 6, about spacing and the shower diameter of the 1st 
plate 2 and a substrate 4, it is set up like the example 1. It is effective in there being no damage 
to processing of a component with the serious damage by the magnetic field, and the high 
homogeneity of an etching rate being acquired in a substrate side by such configuration. 
[0054] Although the above is an example to UHF electromagnetic wave ECR plasma equipment, 
parallel plate capacity-coupling mold plasma equipment, and inductive-coupling type plasma 
equipment, this invention can be carried out common to other plasma equipments. Moreover, 
also in the case of plasma-CVD equipment or a heat CVD system, it is applicable. 
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[0055] Thus, there is effectiveness which can control the etching velocity distribution of the 
etched film of a substrate, the resist film, and the substrate film, a selection ratio, and an etching 
configuration to homogeneity in a substrate side by setting up a shower diameter in 
consideration of a substrate diameter and a plasma diameter, and controlling the direction 
distribution of a path of a radical consistency to chamber height. 
[0056] 

[Effect of the Invention] According to this invention, to the substrate film or the resist film, the 
selection ratio of the etched film is high, it can etch in the condition that the homogeneity of the 
etching velocity distribution of the etched film, the substrate film, or the resist film is high, 
improvement in process tolerance is possible, and there is effectiveness which can perform 
improvement in productivity. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the plasma treatment equipment of one example of this 
invention. 

[Drawing 2] It is the A-A line sectional view of drawing 1 of this invention. 

[Drawing 3] It is the explanatory view of the effectiveness of this invention. 

[Drawing 4] It is the explanatory view of the effectiveness of this invention. 

[Drawing 5] It is the explanatory view of the effectiveness of this invention. 

[Drawing 6] It is the explanatory view of the effectiveness of this invention. 

[Drawing 7] It is the sectional view of the plasma treatment equipment of another example of 

this invention. 

[Drawing 8] It is the sectional view of the plasma treatment equipment of another example of 
this invention. 

[Drawing 9] It is the sectional view of the plasma treatment equipment of another example of 
this invention. 

[Drawing 10] It is the A-A line sectional view of drawing 9 of this invention. 

[Drawing 11] It is the explanatory view of the effectiveness of this invention. 

[Drawing 12] It is the sectional view of the plasma treatment equipment of another example of 

this invention. 

[Description of Notations] 

1: a chamber and 2: — the 1st plate, a 2a:gas eye, and 3: — the 2nd plate, 4:substrate, 5a and 5b, 
a 5c:power source, 6:processing room, 7:plasma, and 8: -- a gas supply means, 9:exhaust port, 
10:member in a circle, ll:coaxial cable, 12:quartz aperture, and 13: - electromagnetism a coil 
and 14:capacitor 15:temperature control function, 16:dielectric, 17:dielectric wall and 18:coil 
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bX\ <g%.Ltz^vJ->?'mt*ftWiZ-£&zbi>*& 
W0>E1ftX*1b&. 
[0020] 

mm^mm-hfzibco^m mwuzmrthmauzr 
yx^miMwmmzmA't&^mffi.zmmL. 
¥mmzm2<omm%i&maLt;. 2 btzvw&tmsi 

mcDVm* 3 0 mmA^fIfig$)|, C ^±m&W.&cr, o 
ibX'\^\^<m^<r>\/7. bLtz. /7X?lt{;ii 
300MHz-2. 4 5GHzWllM5rffll'\ ZtliZ 
*fi$ it& m 2 (7)7Sm%Z<7)fflW&!ti£ 5 0 k H z — 3 0 M 

tz. 

[0021] i?xt<r>ffimz£ 0 , i&mmxmmmy^x 

vSr^T'^. SSrcfftWOrJPI^fBrigk^rS. i/i. 
¥iii1R(=»f20S«3RS:*»L. 3 FjBKk3£1R^iaiPiS' 

Tb^hZbX\ T^X^n^ i Jf})VmkWmX%h 

tzfr. mm±x'v>Kmz&mmizfflw-t& z t w*m 

btth* Zti^izXK). fh'MIRik k Rlffl JnXft 5r jao* L 

xmtiTzrjx-v&uBwnmLx^&im. $>&^in&g. 
mmztix Rmrf%fe'(tzti.fz#.mb%^x ^&tz*>. 
^•y^-yrumzmta&bb ^iz^y^-yv^m^m 

-t&Zb < . ftJfflfc:*))t r £5&5rx -y f - y ^ja 
a«rttS:»6 Z b if^mb . 
[0022]$ fMI«77Xvt;tf|,3^J 
Hay, HMk^Ua^v^-rtu^fcffl 
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[0 0 2 3] ^iy'^O^jg^te. 

tM ( 1 98 9^Hff) S136t, S56-f-. 178 1 
H*>£> 17 8 6^-^(c!e«5^J: o £. T^X^fig** 

•£t4. «^lt@O3 0%~8 5%tc-rSJ:d^L^. 
[0025] 

®2, 03. 04. as. mex-wm-z. 0m. x 
y^-y^m.cr>mmmx'hh. 02140 a -a®?® 
mx-ht, 03. 04. 05. mtwosftii 
£ScWJ30-e£>&. £ <r T-Jix ■/ i-vy^mzm t L 

tzm2&3 cr>_k\,zWfiL4 tm*tX h . SSl«2i:gS2 
«3 fc <7)fgPi£ 3 0 mm£UiT36R40ft*:lttg<?5^» 
OTfcR^t*. fflU am4OSr^Sf2^6 0m m m 
T<0*§lti-«4. »30mmtn„ 
[0026] HS£^"J-C'coaM4 {4itf5 2OOmm«0 
^U3^xyN"C*>&. ««4fcSll«2c7)^|g(i7 0 
mmfcLfc. »2«3<OWgfc^P9j&«R»t4>*l, K 

l«2CJ4450fflz<^)«sattSrttlft^-6|SIW^-^l 1 

a^tr h o . 450MHz<5omj® ( i^tt ) i: iimt V > 

fcfttf fc'*UC*>&U. 450MHz<?5TOffli«f-^W?l 
«tfr-:/;H KDlSSrfcjfU 53SXc?>y? l 2£}I3S 

;H l.»l*2, 5I/D 7 ?1 2"CH4*i4^BI 
Ji. W8ft**£tt L^-T^ J: d tcfttttt 1 6tfmt>ti 



<7>i%&, S8«5SJKt40.0161"rX5 (161^'^x) 
-»M ^ohoyitRl (ECR) #jB£*. COidtcL 
T. S51«2 4:ff52«3fc^)iaitf0«SlS6rt(Ctt7 , 5X 
^7#£j£$*tl>. ®lt2WS2t3(:ii-e^ 
rxMEtfULffiZ tih X o R F ( SM ) fflS^iH 
5a. 5b#i|gK$*lT^&. ffig&*^5a,5b<?)JiMfJcJ4 
50kHz~30MHzSrffi^l>. 

[0028] H2^3 «iK^4 tftfHifc:. RSjf#gH5tt 
S. P9iB«a5«l 0<0Tfc:UR«flc (0^"T) 

^f^t 1 4 j: oftmLxnmtfmt 1 o 

i t x\ nrnvz^m 1 o izju Txtfrnnztizmmt 

*-5TV^. 4fc. Ril^gPMl 0c7)irFtcaS$fJfflI« 
|g 1 5 Sr#Jn LT . Pm&ffit 1 0 ^JftK* fsmt h Z 
bi>X'Z&. 

[0029] ifz. JKl«2^*fftt£l4. ^-^y-^v- 
U a V ^ ^,ix^> . m 1 WL 2 »4*C«I4 . &$t<7)tf 

XfOadm^XtS*). tfX®&^®;8tWimZtLX. ^ 

LTi>^V->. I«y+7 \>yKSr, Ill^2(c^a 

-US : Ds) ^'^iI@(Dw)0 5 0%-8 5%km» J: 
oMfcZtiX^Z. *-HJ£0«JT«. nSttJ^iSflJi 
o. 5mmt»&. iit, «ffl^&«»-rs«stffi^: 

**flPflE^-*««<01l:S (yA-7-tg : Ds) tit. %m 
JfX (09£.«rC4F8) C0»i[*CO98%m±^'l«aj§a 

&m®c7>m*.m.&b &mt& . 

[0030] i7fy/ffl«r7X7«#xt lt 
(4. ry^yiCF4i/iliC4 fs^co^oo^-.-k 

>^O^Xc7)?I^X^, C12, BC13. S F 6 , 

til. . *— HlfcWC^ttffl 2ti& KM* 0 . 5 ~ 2 0 P 
at, SiEMtil OO-^OOOSCCMcTDiotSroT 

[003 1 ] Mitf r^Xv^jjt^k LT. TlV-dy 
b. CF At.tzli.CA F8f«7an^-d<yMx 

^ 0 ^--y^$n^S i 02 

mcDi%mwu*uisxhmmmzm'yx^&. nm 

(4S i 4^(4. S i 3NAX'fc&. vlO^XSr^'X^ 
atctt*W-*k, ^(4. i<07L3&»4>«yiS6fc:aai, 
[0032] mzmmy-y^ l l lC450MHz(7)«fi8^$- 

mte-thb, wmmt^y^i bwmy-7>vi \ <n 
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P2 0 0 0-p?0 0 



mxzti. smmt e c Rtmz i o , r^x?^ 

iSSil*. £ftr5:<v(imfi2i:SS2*3ftiaft3 
PB*»4>. ^n-y^ 1 2»T4TJ8iS6i»Cl£*« 
otML, r5X-7l@D plif -iry^'l «rtgD c 

[0 0 3 3] i7f^tS#tS7y*;H: LTIi. 
F, CF, CF2, CF3mS. 77X-7>fTM 
UcF5 ^*#;H4 . Si^>Si3N4t ORJKatKaWS 
VtfSft. Si^Si 3N4t*W*lHI?Jt**«>&i« 

fcftt . j/'ja i « 2 aw^nai^aw i o 
mti okW5Lximzti&ti#>. mm4±.coF(7)m 
wb&%\ vztbwmm 6 <^hffl«fc f <?>wmm\ ^ssa 

[0034] — C F^9^;Wi, S&LhftS i 
0 2J8Sr-f *ycommz£^x^y J f-y7'L. *<r>%<r> 

UfcF?y*Att, CF*<^jjtftS:«iaS[6rtt:ftai 
jWSKfcD^n. -7f. Sx 7 fy»f>M^ 

i7t^«cwm4. RWRawi o 

[ 0 0 3 5 ] HI ft— SHt0tCtt, 7 -y 5^7 

[0 0 3 6] ££T, * 1« 2 4:852*3 fcftlSPH (« 
SBINB) ^3 0mmJ3Lhi:-r6i:. R'tXtfA'ftffiffifc 
TfcaHRHrtT'flE*lfeft«^S < , E&Stfc J: 6 9 i^/W 
ft^^ft^Mft^— (4£t3rV\ ,IftW£&£ll3 

-r&^Kdtft^. :W^CI±. ttGH3IFII&3 0minJa 
± fc-f h Z. k ifi&mxfo %>Z.k . ^BRJECftf^ 

m<o¥&k%&. 

[0037] U^ { ot, gflfc4 kZ<0ttH?&&.WlZ 
***l«2ftHIIH£, fflR4ftipgJaT*&^J4»l 



iwi.2k%52Wi3kcr>mm (vaasm) zmmmmn* 
[oo38]^t, m4cr>£oizmim2km2m.3 

k<r>mk*Wm&<r>*WXTk^Z>Z.k\ l z£*)^ MSB 
ftgll * 2 <rmx<ryy 715 i/i])V<nxi]^yi/?m.ifi 
S&WC. *«^AI«--l»7^;WibCF2/F^CF3 
/F#*#<&9. S i02HftS i 3N4K(C*W& 
im^K^rf. i-DT. »l«2i:*«4fcftia 
HR4* 3 0mmft>&£«5E@ftl/2£TF (*200m 
m«7Xy\T^>iX(i'l 0 OmmfilT. * 3 0 0mm>7X>\ 
■C**Uf 1 5 0mmJaT) T'fiSWi^J. 3r 
J: 9 *>fl l * 2 ftigfifeftfchS t**£fc:fcL 
±IEftBIHK4» 1 «u£flft 1 / 2 filTfc-Witf «t t 
[0039] $/?>(C. I5Cy+7-Igi:77S7y 
#A'ft£iaB^7Jt*ft¥^l^%fcftHHili£. 0 
6fc5^-v»7— ¥@tS i 3N4iX 7 f>'/U-K^)i 
ttftBMR**t/i. »ltC2»^+»7— cott 

@d s *wmmm> wfts 5%£ll(css&*-s t . jr 
^higffliT'^ -y : Ji)>vv>m&.ti t m< % k> . s^4 ® 

±c7)S i 3N4I (TttfcM) ©ivf^/l/- 

— (CJ5r«. ^l«2^^-V7-<7)itf2D s5rS«c0It@ 

D wo 3 0 XfilTfcRft*-* ^ . v y-ltTcT)^^ 

m 5 ^ -y i7 itxivcnmmtmvutx^- 

[0040] ia±cO j; d tc . 7"7X7*«l^fti: 

mi^cOisW—commD s St*Kc011SDwO3 0 
%*»^8 5 fciCfc 0»E4ft«.ffl#ifift 

KK4COS iI^>S i3N4l (TftM) Ol7 

^-yy\s- vttmmwmnx^^kthm&tfibh. 

[0 04 1 ] -r^r*)*>. S i 3N4^>S i SrTtlfefc-r-l. 
S i 0 2^x-yf-y^c7)%^ > Stdfcb?)S^fflPWe> 
— tt^^tl&S&S* 1 **. Rxyfy^S i 3N 

4<7)i§^<£. StX-y^-Vj/MOX-y^-y^-hi^-tt 

mkimfoftxfy-iztchMhhh. 
[0042] ^—mmmcox o zryx^mx-te. t&s 

«t 9 ^miiT7-7 xv^jg*^ <^ctm. 

^J:3 fcjfcfr *HWcoS&m(4J: 9iS 



# 
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8(7)98 %**SSE£tS $fl*««<OiIS*gSS<?5iIgD wtf) 
3 0%*^8 5%£l&Sg-r&«j£t>. *IIWfcHt3»a 

[0043] *mi<^cDnmm*m7X'mm-& . la 

t¥SrfflvvrfcHv>. B^ti«^4><0X7Xv+Tlg 

[0044] H8(±*^Bjc7)i> 3 — 5<7)SiJ<5rH^J^Bi 
HHT*ft. mHR2<om2«[3i:MlPl^B{c^A'V 
-^«y H*^^$fL^5^yc? y^ 1 2*«i&BS*lTV* 
6. ULh^iafllJjttcWtT. S51«2i:g52«3i:tf> 
F3M£ 1 0 0mm-2 OOmmtU -liO^A- "7— 

^1^2(=«M^^^«l&^ifiai7 , 0& < #ffi-rS 
fSWOffig (ix^v-Kg) *««RiSS<7)3 0%~7 5 

[0 04 5] iOid^SriKWlRiaHKfcWrtrt-iliffc: 
IKtfi <SS1«2) #Kffii-*tf>&«HSSiItf>*^fc: 

[004 6] ZZT. wMV>7>ym7iS*}\'bmmizm 

mm&cr> 3 o %~ 7 5 % t-r & x o &&r& ztizx 

l>. SSitmfcH&O, MK4fc«iW*lirC9^;l' 
COX^^yS/^^'i!E< „ *^4 fc i^V-^-y K<50^ 

[0047] *5|0fl^i> 3— O<7)Hj|£<*IJ£09 > Hi 0 

v^vy%mcrmmmx*-fo%>. mi o(2H9coA-ABr 

BSHT**. .TOidSrilKte. SQfcW 1 J: 0 fcffivvy 
jWttnx^^k SfifcvMKoEBffiSx >y ?>7lztf>mZ 

tlh. @9ti3V^, T^VAlFtyCfStt^Sfll^i: 



OOMHzKSBMHz^lVM^ni., itl^iftif^ 
«M5a. 5bfc:J:9, f[Sl«2i:S52;K3i:«0|Sfc>«yi 

mtoizii-Tjx-ziwzjSLZti^ zmm-th x o 

(£4-3T^4. 351«2tf)4"MWi» XK2a& 

m^x&i). tfxmte*m8bmmztLX. v^&^ 

^lS2c7)^2®3i:^-rSMT'^iS 

MMzteoyyi stm^htix^h. yy/i sow 
as2«3fc<oia<oa«-c^is$*i&r5xv7offisri6i 

s#'MDw«3 0%~8 5%t;rf & J: 5=5rW7- 

0 0mmT\ U 1 5CO|*I@^' 3 1 0 mm . 
WfelZl 5 Ommtfti. 

[oo49]^it2, »2«3fc:wja««**aiBr 

X5X-7 7^^$-^l»i:. 77X7li % ^1^2 
fc*2«3^)IBrC» 'J^15»rt«*T, 7yX~?ifi 
-ttchlb. X7X^OitgDp«^OitflD 

-mrnm^x a v-es^^i:@^ 3 o%~8 
xtfwmm 6 co4"Mtj£-r'^»-n>^. f 9 vtjjvit 

Wmxf% 1 « 2 Xim L . 3£«LhT*&-^fliS:» 

*'y^>ymmftm*mm±?m%wzito-iz% 

[OO5H011 izzryx-^mmD ptfrnrnmrnDw 
t mm ( m&m > fc r 7 x^iegD P &mm 

[0052] Z<7)£ 5 tc. t^CDj; 3(C, T7X-?W.& 

&mmg.mzmr& ^mn. ^ v-wm&wmmz 

1 a lex 7 x-egj&qHKEg i 0 v ^x ^ 

r 7-W.ffiZ : &n&<7) 3 0 %-8 5%OB#%H4^'«V^ 
fciO. ^t^^Ki). /J^^rS^t, x-rV^-yh'^ 

[0053] a-o<7)HJ6^J^ll 1 2XmW 
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x-foh. 0i2ici>wc. i-*yj<i<7)~Mi,zmmfom. 
ajjui 8£WM5czimi,. mm%L (mam 3. 

5 6 M H z ) t . ^#Jffl^*i«T'T7X^ 7 

jaw-*. a6K4k»i*rt-4»i«2«>'y3>«-cjb 

mmm6ft£mzmmLT&tf'?T^&c7)z\ 
mim.2tmm.4t<7itsimm/^ i 7-m.mizmLx 

^*Wlfcl^tJ:3fc:ift£$*urv*&. ioid^r 
mmz i 0 „ Wft tc i & ^ - i *F*aiiilfc: 

[0 0 54] ULLW:. UHFtffitECR77X7gl 

x^mw^mmxbhw. ^m^mco-r^x^m. 
mzi>*mizmmiii%:Z>. tt:. yjx-rcvDmm* 
mcvD$m<7>i%-&t,zi>, mrnx-zz. 

[0 0 5 5] ZWXolzLT. f^y^'S§CSLT. 

msm&t T^x-^mmi^m. lx s/* v-mmzmfe 

[00 56] 

ML»x-y^y^Jioam^*i§<. tex-y^-yj/M^ 
[02] 



^»C*x y^-v^-ri, ZbWTZ , tttJM&nftlff 

simx'b o . &jm<7>[(n±tfx'% hi$mtf$>&. 
[01 ] ^m<^-mmm^T^x-?>fm^mcommm 

X'tbh* 

[02] *^BJ<7)0 1 <0A-AHBMT*£> & . 
[03] *^BB<oS»moiJiBH0T* £ . 
[04 ] *fWBc^«6S<0K«Erc**. 

[05 1 *mi(m&<?)WFmx'hh. 
[06 1 *nflB<^aa<osiWHT**. 
[07 1 *wR<nho-^<?>mmmcr>7°7X'?>mmw. 
commmx-hh. 

[08 ] 3 —x7)mi&M<vy°7x-?wmw 

<7Mmmx'fo&. 

[09 ] 3 -o^)iii«77X7!egI 

[010] *^BjO09^)A-A|SBTffl0T'S)^. 

[0ii] *m*m%<omimx'$>&. 
[012] ^Hjot a- ^<nmm<ryr*7x~?y§m. 
m<r>mwmx-$>&. 

1 : iT-A-Vv 2 : JgltS. 2 a : 3 : !fS2 

«L 4 : £«L 5a. 5b. 5c: IKS. 6 : *>UIM. 
7 : 75X7, 8 : 9 : tftfvP. 1 0 : 

nwKaw. 1 1 : mm-y-r^. 1 2 : 1 

3:mfi8=I^;U, 14:3yfn . 15:*SJ£$J8I 
mm. 1 6 : imfo. l 7 : l 8 : rM/K 

[09] 
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